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WHAT IS CLAIMED IS: 
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1. A memory cell comprising^. 

a storage electrode for sroring ohar^e; and 
5 an insulator adjacent to the^orage electrode, wherein a barrier energy between 

the insulator and the storage eLeetrode r&iess than approximately 3.3 eV. 

< 3^^y""l ^ c memory cell of clairn^^whej^^rnaterials comprising at least one of the 

storage electrode and the insulator^e^^^ed / to'have an electron affinity causing the 
S 1 0 barrier energy to be selected at less tharr approximately 3 .3 eV. 
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The memory cell of claim^wherein the barrier energy is selected to obtain a 
desired data charge retention time of less than or equal to approximately 40 seconds at 
250 degrees Celsius. 

The memory cell of claim^ wherein the barrier energy is selected to obtain a 
desired erase time of less than approximately 1 second. 



The memory cell of claim^f wherein the barrier energy is selected to obtain a 
20 desired erase voltage of less than approximately 12 Volts. 
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& The memory cell of claim ¥, wherein the insulator comprises a material that has 
a material composition that is selec^d to obtain a larger electron affinity than silicon 
dioxide. 
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Z\ The memory cell of claim 2? wherein v toe / storage electrode comprises a material ( ] 
that has a material composition that is selected to obtain a smaller electron affinity than ) 
polycrystalline silicon/ / 




jf. The memory cell o 
approximately 2.0 eV. 




fwherein the barrier energy is less than 



9. The memory cell of clai 



Q^T* 5 conductors and semiconduq 



10. The memory cell of 
capacitively coupled tp^channel 




storage electrode is isolated from 



the storage electrode is transconductively 



y p^yte — tr. 
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A transistor comprising: 

a source region; 
a drain region; 

a channel region beUve^n^heTpfece and drain regions; and 

a floatin^gate^eparated from the channel region by an insulator, wherein a 

energy between the floating gate and the insulator is less than approximately 3.3 
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The transistor of claim 1C whejein materials comprising at least one of the 
floating gate and the insulator a^s^^^tp^ve an electron affinity causing the 
20 barrier energy to be selected^at less than approximately 3.3 eV. 



-6 





¥&. The transistor of claim l£; wherein the barrier energy is selected to obtain a data 
charge retention time of the transistor that is adapted for dynamic refreshing of charge 
stored on the floating gate. 
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<5^° and semiconductors. 



The transistor of claim 11, wherein the floating gate is isolated from conductors 
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15. The transistor of claim 11, wherein the insulator comprises a material that has a 
material composition that is selected to obtain ^targer electron affinity than silicon 
dioxide. 



5 16. The transistor of clairnniovhereiryflie floating gate includes a material that has 
a material composition thaj/fs selecte^to obtain a smaller electron affinity than 
polycrystalline silicprT 




1 7 . The transistor of claim 1 1 , 
1 0 the floating gate by an intergate diel 




ng a control electrode, separated from 



i# The transistor of claim 17, wherein the area ot a capacitor formed by me control 

electrode, the floating gate, and the int*r^atedielectric is larger than 
capacitor formed by the floating' gate^|^insin^aloi^ region 
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19. TheJranstsTor of claim 17, wherein the intergate insulator has a permittivity that 

i<^ghprthqn a permittivity nf siHron-dioxid e.^ 



20 f rorn me channel region for providing ta 



20. The transistor of claim 1 1 , w] 




Ing gate is capacitively separated 
ce gain. 



-2T: A method Of using a floating gale transistor having a barrier energy ot less~ 

approximately 3.3 eV at an interfacl&between a floating gate^ejectrnde-arrrj-an adjacent 
insulator, the method comprising:-^ 
25 storing data by changing the'-cnarge of the floating gate; 

reading data by-de^thiga current between a source and a drain; and 
refreshlngdata based on a data charge retention time that depends upon the 
barrier'energy. 
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22. The method of claim 21, wherein storing data by changing ihe charge of the 
floating gate transconductively provides an amplified signal between the source and the 
drain. 



5 23. The method of claim 21, wherein the detected/Went is based on the charge of 
the floating gate and a transconductance gain of theoloating gate transistor. 
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24. A method of filming a floating gate transistor, the method comprising: 
forming sourcelaNd drain regions; 

selecting floating gate and gate insulator materials such that a barrier energy at 
an interface therebetween is\less man/approximately 3.3 eV; 

forming a gate insulator from the gate insulator material; and 
forming a floating gate from the gate material, such that the floating gate is 
isolated from conductors and^emiconductors. 

25. The method o/claim 24, wherein selecting the floating gate and gate insulator 
materials is baseo>6n a desired data charge retention time of less than or equal to 
approximately^ seconds at 250 degrees Celsius. 



20 26. / The method of claim 25, wherein the data charge retention time is based on 
ffrpqhing r.har gr -rtorf d on the floating f^atf — 




27. A memory device comprising: 

a plurality of memor>-ce1te^wherein e^ch memory cell includes a transistor 
25 comprising: 

a sourc(e 
a drain region;, 

a channel region between tr>e source and drain regions; 




a floating gate sep; 




wherein an interfacial barrier ene: 
is less than approximately 3.3 eV; 

a control gate locatedadj acenf' 
therefrom by an intergate/dielectric. 




region by an insulator, 
bating gate and the insulator 



e floating gate and separated 
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